INTRODUCTION
Information and communication technologies (ICT) are recognized as a dominant factor in generating a country's economic development, and provide the possibilities for new technology-intensive jobs. In the current digital age, ICT exert a huge impact on both economic and social aspects of modern society. Due to rapid progress in the ICT domain, it is evident that in the future these technologies will remain at the top of the list of factors that boost the economic and social prosperity of both advanced and developing economies.
Bearing in mind the previous facts, we consider here some evidence and specifics of the close relationship between ICT and economic development, especially how this relationship is observed and measured at the global and national levels. Many growth theory approaches pay a lot of attention to ICT change, considering it a driving force behind economic growth. For instance, Avgerou (2003) discussed examples of the discourse on ICT and economic development, pointing to the fact that "the lack of ICT is understood to be an important factor contributing to the widening of the gap between 'developed' and 'developing' countries" (ibid. p. 374) . This may be illustrated by different socio-economic indicators produced by and edited in the reports of various international development organizations such as the World Bank, the United Nations Development Programme (UNDP), the OECD, and regional statistical offices. Technology innovation and economic development are "mutually reinforcing", making a dynamic rather than a static relationship. Mattoscio et al. (2008) discussed a number of studies that elaborate this relationship, and claimed that productivity gains owe a lot to the spreading and use of ICT.
At the beginning of the 21 st century the concept of knowledge as a source of economic development gained in popularity, giving rise to the term "knowledge-based economies". Due to the fact that a wider knowledge access has also been encouraged by the new ICT and their relatively low cost of use, these technologies have revolutionized information and knowledge transfer all over the world. Among the European countries, Finland is an example of a successful knowledge-based economy. Dahlman et al. (2005) show that in the 1990s Finland became the most ICT-specialized country in the world and changed the pattern of its economic development, evolving from a "resourcedriven economy to a knowledge-and-innovation-driven" economy. Finland is among the top economies in innovation and patenting, education system achievements, and "capacity to convert R&D investments and export diversity into industrial strengths" (ibid. p.7). Institutions and policy organizations have played an important role in the Finnish knowledge-based economy, as well as close coordination between the public and private sectors in the Finnish innovation system. Apart from Finland, it is worth observing the "knowledge characteristics" of the Dutch economy, which are officially monitored and recorded by Statistics Netherlands and published in the book ICT, Knowledge and the Economy. This publication (2011 and 2013 editions) is a continuation of two publications, Digital Economy and Knowledge and the Economy, also published by Statistics Netherlands. The 2011 book opens with the following words: "For a knowledge economy like the Netherlands, research and education are determinative elements. ICT is an indispensable enabling factor in this regard." It also casts light on the Dutch knowledge economy, which is based on the three pillars of R&D, innovation, and ICT. The 2013 edition continues to emphasize the economic and social role of knowledge and technology in the Dutch economy, discussing different aspects of ICT (ICT and the economy, ICT use by households and individuals, ICT use by companies, telecommunications, R&D, knowledge potential, etc.).
The regular publication of the World Bank IT group, The Information and Communications for Development Report, addresses many issues regarding the critical role of ICT in economic development around the world. It features a data section for 150 economies across the world. The 2014 World Bank report focuses on the connectivity, high-speed internet and mobile technologies in particular, that is affecting the economy in many ways (e.g., it changes the way companies do business, transforms public service delivery, and fosters innovation). The Report states, "with 10 percent increase in high speed Internet connections, economic growth increases by 1.3 percent". In regard to mobile technology, it discusses the explosive development of the mobile platform as the most powerful way to bring economic opportunities and key services to millions of people in both urban and rural areas. The report also tackles empirical evidence concerning the possibilities for building modern, broadband-enabled government, which requires a set of organizational and behavioural changes as well as serious political commitment and coordination.
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In addition to these reports, the World Economic Forum has produced the Networked Readiness Index (NRI) Report, which further explains and discusses the most up-to-date ICT concepts and ideas, such as the Internet of Everything (IoE). The fact that nowadays people, data, things, and processes are increasingly connected has a profound impact on individuals, communities, economies, and societies. Several major technology improvements are making the Internet of Everything possible. According to the NRI Report, these technologies are cloud computing, mobile computing, big data processing, data analytics, and the emerging technology of the Internet of Things (IoT).
Many regional and national initiatives have been introduced in relation to all the theoretical and empirical evidence on the close relationship between ICT dynamics and general economic development. The European Commission (EC) has prepared the Digital Agenda for Europe (DAE) 1 as a specific EU strategy to help and foster the development of digital economies in Europe. Launched in May 2010 and reviewed at the end of 2012, the Digital Agenda first specifies the priority areas for further efforts to set out the conditions for creating growth and jobs in Europe 2 and provides a detailed action plan. According to this document, "the digital economy is growing at seven times the rate of the rest of the economy". It is expected that full implementation of the Agenda will increase European GDP by 5% up until 2020, primarily by increasing ICT investment, improving the digital knowledge and skills of the labour force, stimulating ICT usage in the public and business sectors, and establishing a solid base for internet economy development. In compliance with this European initiative, the Serbian government has prepared a Strategy for Information Society Development in the Republic of Serbia until 2020, which On the basis of the previously discussed evidence and statements concerning the influence of ICT on economic growth and development, in this study we are concerned with the following questions: How is ICT diffusion and a country's readiness for the use of these technologies measured? How are the economic and social impacts of these technologies on a particular society measured? Looking for the answers to these questions, we found that at the global level the most important measures are The Networked Readiness Index (NRI) developed by the World Economic Forum, The ICT Development Index (IDI) established by the UN ITU International Telecommunication Union, and The Digitization Index proposed by the global management consulting firm Booz & Company. In this paper we use The Networked Readiness Index (NRI), whose composition is explained in extenso in section 2 of the paper.
After some descriptive analysis of the NRI indicators for Serbia and the EU member states, the main part of our research focuses on Serbia's position in the complex NRI structure compared to the position of the EU countries. For this purpose, the Kohonen Self-Organizing Map (the SOM algorithm) is applied. This algorithm belongs to the group of data mining tools (Bozdogan 2004; Keating 2008 ) that are appropriate for visualization and clustering purposes. Many authors have extensively analysed different aspects of the Kohonen algorithm and numerous examples of SOM applications can be found in the literature 3 . Here we point to a few studies that employed this algorithm in the context of explorative socio-economic analysis and grouping of countries. One of the early applications of the Kohonen map was made by Varfis and Versino (1992) , who provided the Kohonen map of the European Statistical Territorial Units and discovered that units on the map cluster into distinct European geographic areas. Kaski and Kohonen (1996) also had interesting results when using the Kohonen algorithm to create a "welfare map" of the countries of the world. Nag and Mitra (2002) carried out similar research which revealed specific patterns of socio-economic development in the world and proposed the stratification of world economies according to their level of socio-economic development. Haughton et al. (2003) grouped 25 'transition economies' in Central and Eastern Europe and Central Asia according to their ability to attract foreign direct investment (FDI). The authors produced a map that showed that the distribution of the FDI determinants closely approximated the geographic grouping of the countries in the region. Aaron, Perraudin, and Rynkiewicz (2003) applied a modified Kohonen algorithm to study the convergence of EU countries within the Maastricht criteria framework for the 1980-2002 period. Their study was based on cross-country time-series data for four economic variables: deficit in GNP, debt in GNP, inflation rate, and long-term nominal interest rate. Another study conducted by Mattoscio et al. (2009) analysed clusters and distances between the EU member states concerning the relationship between health standards and economic development. The authors revealed the groups of countries that differ on just a few variables, summarized in terms of current expenses and investments. Applying the same methodology, in this paper we present a virtual SOM map of the EU member states and Serbia in the multidimensional space of the NRI indicators.
Our paper is organized as follows. After the introduction we proceed to the second section of the paper, which presents the conceptual framework of the NRI and the description of data used for SOM application. The next section describes the main characteristics of the applied Kohonen SOM methodology. The fourth, crucial section of the paper discusses the main empirical results of the visualization and grouping of Serbia and the EU member states in the complex NRI landscape. Finally, brief concluding remarks are made on the main results of our analysis. (Kirkman et al. 2002) . The authors proposed a set of factors that may contribute to a country's capacity to exploit the opportunities offered by ICT. These included network infrastructure, competition level in telecommunication and other ICT sectors, level of education (ICT usage in the education system in particular), and the level of ICT usage in business activities and public services. The Networked Readiness Index was created on the basis of this framework.
THE CONCEPTUAL FRAMEWORK OF THE NRI AND DATA DESCRIPTION
Since 2002 the networked readiness framework has remained stable, except for some minor adjustments to the variable levels to better reflect the dynamic trends in the ICT landscape. This has provided the opportunity for full comparisons across time, and has also contributed to the creation of a valuable database of technology metrics.
The Global Information Technology Report 2014 presents the NRI profile of 148 economies around the world, accounting for over 98% of global GDP. It provides NRI rankings in which 6 European countries (Finland, Sweden, Norway, the Netherlands, Switzerland, and the United Kingdom) are positioned among the top 10 countries. Although European economies lead the NRI rankings, substantial differences remain across them, with Southern, Central, and Eastern European economies continuing to lag behind the Northern and Western countries. Serbia has improved its position in the NRI ranking list, going from 87 th in 2013 (NRI value 3.7on a 1-to-7 scale) to80 th in 2014 (NRI value 3.88).
The structure of the NRI is composed of the following hierarchical layers: the first, most disaggregated layer is made up of 54 indicators (variables), the second layer consists of ten pillars, and the third layer of four sub indexes. The computation of the NRI is based on successive aggregations of scores, from the lowest indicator level to the overall NRI score. The complete hierarchy of the NRI structure 4 (54 indicators that enter the composition of the Networked Readiness Index 2014) is presented in Table 1 The relevant data on the NRI indicator variables are publicly available. They are derived from the World Economic Forum data source, which can be accessed at www.weforum.org/gitr.
Half of the indicator variables (27 variables) are quantitative data, collected primarily by official international organizations such as the UN International Telecommunication Union (ITU), the World Bank, the UNESCO Institute for Statistics, the International Monetary Fund, and the Organization for Economic Cooperation and Development (OECD). The remaining 27 indicator variables capture more qualitative aspects of national ICT networked readiness and are derived from an internal World Economic Forum source, the Executive Opinion Survey, which the Forum administers annually. These variables are measured on a 1-to-7 point scale (1 and 7 indicate the worst and the best outcomes respectively).
APPLIED METHODOLOGY
The empirical section of this paper explores the position of Serbia in the NRI domain. As this research is explorative, its first phase concerns a preliminary data analysis, which is conducted by adopting some basic descriptive statistical methods and distance measures in multi-dimensional dataspace. But the central part of the empirical study focuses on the application of the Kohonen SOM algorithm, which provides the image, as a virtual map, of observed countries and their groupings.
The Kohonen SOM algorithm is a well-known learning algorithm that belongs to the group of unsupervised neural network models. Generally, unsupervised networks are used to find structures in complex data without using an external target output. Unsupervised networks do this task by projecting highdimensional input data onto one or two-dimensional map. Usually an unsupervised network has two layers of nodes: an input layer which represents the input variables, x1, x 2 , ..., x n , and an output layer that consist of neurons arranged in a one-dimensional or two-dimensional grid. The SOM map consists of units (nodes or neurons) that reflect the general form of the input data space. After net training, each unit represents a group of individuals with similar features, i.e., individuals with similar features correspond to the same unit or to neighbouring units on the map.
Here we present only the essentials of the SOM algorithm (Deboeck et al. 1998) . Assume that the observation space is n-dimensional and that real sample vector x(t) is:
( 1) where t is the index of the sample (t=1,2,…).
An n-dimensional model vector is: The factor (t) (0 <(t) < 1) is called the learning rate factor and is decreasing with t (Edler, 2007) . The other parameter in relation (4) is the neighbourhood function h ci (t), which we will define more closely below.
In the SOM networks, not only the winner node but also the neighbouring nodes adjust their weights. This means that during a learning process those nodes that are topographically close to a winner node will activate each other to learn something from the same x. This will result in a local relaxation or smoothing effect on the weight vectors of neurons in this neighbourhood. In the process of smoothing the neighbourhood function, h ci (t) determines how the weight adjustment decays with the distance from the winner node.
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An extensive discussion on the choice of neighborhood function may be found in the literature. Some simpler functions refer to a neighbourhood set of array points around the winner node. Another analytical form of neighbourhood function relates to the Gaussian function, whose general form is:
where r i and r j are two-dimensional location vectors of neurons i and j on the map and σ is the width of the Gaussian (Samarasinghe 2007, p.351) . As can be seen, this function is a function of the node indices i and j. For the purpose of convergence, it is necessary that h ci (t)  0 when t . In practical analysis, during the training process the neighbourhood size shrinks from the larger initial neighbourhood to a smaller one.
The previous short description of the SOM algorithm shows that its essence is related to the following issue: how the model vectors m i (t) adapt to the sampling vector x(t) values, and converge to the stationary reasonably good values m i * (Deboeck, 1998) . Any vector x(t) thereafter selects one neuron on the map whose model vector is the most similar to it.
MAJOR EMPIRICAL RESULTS

Descriptive data analysis
In this section we first discuss and compare the particular values of the NRI indicators for Serbia to the general EU mean values, and present the distance measures between Serbia and the EU member states in the NRI data space. Then, we emphasize the multivariate explorative analysis of the location of Serbia in the general NRI data space compared to the EU member states.
Here we graphically present the relative difference between Serbia and the EU for all the NRI indicators, while the detailed descriptive statistics for all 54 NRI indicators are presented in Table A1 in the Appendix. The greatest negative deviations, which range between 66% and 98% from the EU mean values, are recorded for the NRI indicators presented in Table 2 . Relatively lower negative deviations ranging from 30% to 50% from the EU mean are observed for the following indicators in Table 2a . By contrast, the minimal lags (less than 10% of the EU mean value) appear for the NRI indicators as shown in Table 2b . Serbia has performed better than the EU member states for a few NRI indicators, which is illustrated in Table 2c . Along with the previous descriptive measures that compare the particular value of the NRI indicators for Serbia and the EU states, the distance between Serbia and the EU member states in the general NRI space is explored.
For this purpose two distance measures are used, the Euclidean distance and the statistical distance.
The Euclidean distance is a well-known measure of the distance between two observations in a p-dimensional data space. Recall that in general the Euclidean distance between points i and j in p-dimensional data space is given by:
where D ij is the distance between observations i and j, and p is the number of variables. If the Euclidean distance is adjusted to take into account the variance of the variables, then we get the statistical distance:
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where s k is a standard deviation of the variable k. As the Euclidean distance is a sensitive measure regarding the measurement scale of variables, we performed variable normalization on a 1-7 scale before the Euclidean distance was computed.
On the other hand, the statistical distance, by definition, includes data standardization. The values of the Euclidean distance and the statistical distance between Serbia and the particular EU member states are given in Figure 2 . The data presented in Figure 2 indicate that there is no substantial difference between a particular country's distance from Serbia in 2014 when measured by the Euclidean distance (for normalized indicator values) and when measured by the statistical distance.
The countries with the smallest statistical distance from Serbia are Romania, Croatia, Greece, Poland, Bulgaria, and Italy. Conversely, the Scandinavian countries (Finland and Sweden) and the West European countries (the Netherlands, Luxembourg, the United Kingdom, and Denmark) are the farthest away from Serbia.
We then performed a deeper analysis regarding the position of Serbia on a twodimensional grid that reflects the input data space of the NRI variable indicators.
4.2.The Kohonen SOM model results
6
In this section we discuss the major results of the Kohonen SOM application. The training and application of the SOM-Ward model was carried out using the software program Viscovery SOMine 5.1 (available at: http://www.viscovery.net). Fifty four previously described NRI variables were processed through the Kohonen SOM network, generating a two-dimensional grid of the data location in the original input space. Before entering the SOM model, these variables passed through the phase of data pre-processing. In this phase a number of variables were scaled on a1-to-7 scale (the worst and the best possible outcomes). This scale was the dominant scale in the World Economic Forum Survey. But many indicators coming from external sources were measured on other scales, and needed to be transformed. For this purpose a min-max transformation principle was applied, preserving the order and the relative distance between different scores. Thus, variables 2.03, 2.07, 3.01, 3.02, 3.03, 3.04, 4.02, 5.03, 5.04, 6.01-6.06, 7.03, 9.02 and 9.4 were transformed into a 1-to-7 scale (a max-min principle was applied) 7 to ensure that 1 and 7 still indicate the worst and the best outcomes respectively.
All NRI indicators were treated as equally important, that is, no priority factor is assigned. The resulting SOM map is presented in Figure 3 .
The maps in Figure 3 show a visual image of the EU countries and Serbia and the appropriate intrinsic grouping in clusters. Due to the general SOM property of topology-preserving, the closer the position of two countries on a map, the more similar their profiles regarding the respective NRI variables. It may be observed that Serbia is located at the right side of this virtual NRI map. On this map the Serbian neighbourhood consists of Romania, Croatia, Cyprus, and Bulgaria. This map also indicates that the East European countries and some Mediterranean countries (Italy, Portugal, Cyprus) are topologically closer to Serbia than the West European and Scandinavian countries (Finland, Sweden, the Netherlands, the UK, Luxembourg, Denmark etc.) 9 .
It is also interesting how the SOM map resembles a geographical map. In the upper left edge of the map there are three Scandinavian countries, Sweden, Finland, and Denmark. In their neighbourhood are the Netherlands, Estonia, Germany, and the UK. On the opposite side of the map, on the right-hand side, are mainly the Eastern European countries. In this geographic sense a few countries, such as Cyprus and Portugal, may be regarded as 'misplaced', as their location seems odd. This observation complies with the results of some earlier studies (Haughton et al. 2003 ) that emphasize the fact that although no geographical factors were used in generating the map, the map organization reflects the countries' geographical positions.
6 • (country score -group minimum)/ (group maximum -group minimum) + 1; The group minimumand the group maximumare, respectively, the lowest and the highest country's scores in the group of observed countries.
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The transformation formula takes the following form: -6 • (country score -group minimum) / (group maximum -group minimum) + 7.
9
We have to keep in mind that the data normalization and later on the pre-processing squeezed the data into a narrow interval, and therefore absolute differences between the countries have been eliminated. Along with the projection of the EU states on the map, Figure 3 provides the appropriate clustering solutions. The number of clusters was not predetermined but was generated by the SOM map itself through the SOM-Ward-clustering method. This method combines the well-known clustering Ward's algorithm and the local order information of the map.
This combination assumes that the algorithm starts according to Ward's method (Hair et al. 2006 ) and continues by combining two clusters at each step of the algorithm. In addition to the classical Ward's procedure, which focuses on minimizing the total within-cluster sum of squares, the SOM-Wardclustering method takes into account the clusters' location on the map. In other words, the SOM-Ward-clustering method combines only the neighbouring clusters. At each step of the clustering procedure a cluster indicator is 10 All the figures in the paper are available in colour in the digital version. Its high value for a particular cluster count indicates 'good' clustering and, vice versa, its low value suggests a rather 'poor' clustering. Therefore the optimal clustering solutions can be found by observing the indicator values on the cluster indicator graph. The cluster indicator histogram is given in Figure 4 . This graph demonstrates that the most relevant grouping of the observed countries is in four clusters. Apart from this most striking cluster solution, some additional partitions are applied to illustrate the clustering tendency of the observed countries.
The respective results have already been given in Figure 3 .
The optimal cluster solution suggests the following grouping of countries:
-Cluster 1: Denmark, Austria, Germany, Spain, Belgium, France, Ireland, Latvia, Lithuania, Hungary, Portugal, Slovenia; -Cluster 2: the Czech Republic, the Slovak Republic, Poland, Italy, Croatia, Cyprus, Serbia, Romania, Bulgaria, Greece; -Cluster 3: Finland, the Netherlands, Sweden, Estonia, the UK; -Cluster 4: Luxembourg, Malta.
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More on the cluster indicator for SOM-Ward clusters can be found in Viscovery SOMine 5.1 user's manual, pp.116-117. In the following paragraphs we present the results of the cluster profile analysis referring to the four-cluster solution. Recall that Serbia is assigned to cluster 2.
The graph in Figure 5 shows the relative images of the four clusters with each cluster described by the appropriate indicators' deviation from the general mean values.
The concrete height of a bar in the bar charts shows the deviation of a particular cluster indicator mean from the general indicator mean for entire data set (expressed in percentages 12 ). -Going from the first to the last cluster, there is a strong tendency towards going from lower to higher deviations of the NRI indicator values from the entire dataset mean values (zero line).
-The first cluster, consisting of Denmark, Austria, Germany, Spain, Belgium, France, Ireland, Latvia, Lithuania, Hungary, Portugal and Slovenia, shows the smallest deviations (mainly positive) from the general NRI indicator means for all countries. These deviations fall in the interval -17% to 25%. The profile of this cluster is the closest to an 'average' cluster profile.
-The second cluster, which includes the Czech Republic, the Slovak Republic, Poland, Italy, Croatia, Cyprus, Serbia, Romania, Bulgaria and Greece, has the poorest performance in the NRI landscape. For this cluster all indicators' deviation, except for indicators 3.02 -Mobile network coverage, % population, and 4.02 -Fixed broadband Internet tariffs, PPP $/month, are negative (in the range of -52% to 11%).
-The cluster profile for the third cluster (Finland, the Netherlands, Sweden, Estonia, and the UK) is the most compact. All indicators (except the indicator 3.03 -International Internet bandwidth, kb/s per user) in this cluster show a positive deviation from the average level. The deviations are spread in the interval of -10% to 108%. This cluster can be seen as the highest NRI-ranked cluster.
-The cluster profile for the fourth cluster is the most unusual. This cluster is made up of only two countries, Luxembourg and Malta. It may be noticed that the NRI indicators for these countries show the highest positive and also the highest negative deviations from the general mean values. These deviations fall in the range of -61% to 227%. In particular, Malta recorded the smallest value for indicators2. As indicated in the previous description of the clusters, Serbia is assigned to the second cluster. The relative NRI profile of Serbia is presented in Figure 6 .
A comparison of the graphs in Figure 5 and Figure 6 shows that the Serbian profile is generally very similar to the profile of the second cluster, but Serbia shows larger deviations around the general mean values, which are spread in the interval of -78% to 13%. In addition to the visualization and grouping procedure, the Kohonen map is usually accompanied by the appropriate component planes 14 . These planes are the projection of the particular variables (components) onto the map and have a crucial importance for the map interpretation.
They provide information on the relative distribution of a particular input variable and its influences on the final map giving a cross-section through the map. More precisely, a component plane representation can be thought of as a "sliced version of the SOM" (Deboeck 1998 ). In Figure 7 we observe 'cool ' and 13 This graph is based on the data that were transformed into a 1 to 7 scale, where 1 and 7 indicate the worst and the best outcomes respectively. 14 A component plane is a picture that displays the distribution of values of the respective component (indicator) over the map, thereby representing a cross-section through the map. The component planes of the NRI variables belonging to the first and the second pillar are drawn in Figure 7 . Component planes for the other NRI indicators are generated in a similar fashion and may be found in the Appendix in Figure A1 . The main findings are as follows.
-When comparing the component planes of the NRI indicators belonging to the first two pillars, it can be observed that some of them are demonstrating similar structure and contribution to the final map. That is the case with the component planes for the first seven indicators, 1.01 -1.07, which describe the political and regulatory environment. Looking at the component planes of these variables it is obvious that they are very similarly coloured, indicating similar influences of those components on the final map. Actually, for these component planes the colouring scheme is generally the same: 'warm' colours indicating higher values of the respective indicator are dominant on the left-hand side, while 'cool' colours indicating lower values are concentrated on the right side of the plane. It is obvious that most of the Western European countries are assigned to the left side of the map, whereas most of the Eastern European countries are located in the right part. This color 'scheme' does not apply to the NRI indicators 1.08 Number of procedures to enforce a contract and 1.09 Number of days to enforce a contract. These two variables show a different 'behaviour pattern' and influence on the final map compared to the previous seven variables.
-Also, the component planes offer a nice insight into the data constellation for each country. For instance, while inspecting different-coloured parts in Figure 7 , we find that Serbia is mainly represented by 'cool' colours. (Table 3 and  Table 4 ). The respective coefficient of correlation demonstrates relatively high values (see Table 4 ). 
NETWORKED READINESS INDEX: SERBIA AND THE EU STATES
CONCLUDING REMARKS
This paper provides a comparative analysis of the position of Serbia vis-à-vis the EU member states in the context of the Networked Readiness Index (NRI), which for more than 13 years has provided necessary measures to evaluate the impact of ICT at both the national and global level, and to benchmark national economies' ICT readiness and usage. In this paper we first describe the conceptual framework of the NRI and then present the empirical results of the detailed explorative analysis carried out for Serbia and the EU member countries in this domain.
In the applied data analysis the algorithm of Kohonen Self-Organizing mapping is used. The main advantages of using this method are that it is a nonparametric method free of any theoretical assumptions, well known for the robustness of handling non-linear and multivariate data space, useful for the purpose of data visualization and clustering, and able to discover a relation between variables without any previous knowledge.
Prior to the application of SOM, a descriptive analysis is performed. We discuss and compare the particular values of the 54 NRI indicators for Serbia to the -It is remarkable that the geographic location of many countries is reflected in the organization of the final map, with some exceptions, notably Cyprus and Portugal. These countries may be regarded as 'misplaced' on the SOM map, as their location seems odd. This observation complies with the results of some earlier studies regarding the role of the 'geographical factor' in the map organization.
-Considering the clustering tendency of the observed countries, the fourcluster solution is regarded as optimal. Serbia belongs to the cluster that has the poorest performance in the NRI landscape. Besides Serbia, this cluster encompasses the Czech Republic, the Slovak Republic, Poland, Italy, Croatia, Cyprus, Romania, Bulgaria, and Greece. -Finally, the profile analysis reveals that Serbia shows larger negative deviations around the general NRI indicator mean values than the profile of the cluster to which it is assigned. These deviations are spread in the interval of -78% to 13%.
In addition, our empirical analysis facilitates the identification of areas in which policy interventions through investment, smart regulation, and incentives can boost the impact of information and communication technologies on the country's development and growth. In that regard, the current networked readiness landscape of Serbia reveals the following areas: political and regulatory environment (legal framework for settling disputes, legal framework for challenging regulations, intellectual property protection, judicial independence), Internet infrastructure (Internet bandwidth, secure Internet servers), venture capital availability, capacity for innovation and patent applications, business and government usage of ICTs, and general e-participation in social life. 
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APPENDIX
